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h~FK[EHU��@K[S= L ����FKFCB¸D
��@K[bQ$fmH < F¸��FKFK�
FK[EHU��H>��FC=ÅHU@ L ����@KW L N�X�[
@KWv��FCB*�~?AFK[EHx=x|e��FKHU� L [S=O?A�>=x=O�R@K[�=x|e��FKNP@K[S=UHU��D
N�HU��@K[ L [SB
��@KD
H>��[E��@KIE?�FC=�= L �~FC=�k ;2< FK��FKIJ@K��FC|4���P@KH>@KN�@K�>=SN L [���[EN�@K�P�C@K� L HUFv����@Kh��q=O��@K[S=2HU@v����@KHUFKN�HL � L ��[S=OHA=UFK�Ph~��N�FµBKFKIJ��N���FK[
N�f�|c� L [SB*@K? ��[
H>FK�PIÆFK�PFK[EN�FC| L [SB�? L ����N���@KDS=���[EHUFK��IJFK��FK[
N�FCk
�2DE[
N�HU�R@K[ L ����HUfv�q=¡?AF L =UD
��FCBjQ"fvH < F L ?A@KDE[EH¡@KI¡=OFK��h~��N�F+B*FKIJ��N���FK[EN�fv]JFCk��Ek�|/B*F L Bj��@KN�X =�_
��[ < FK�PFK[EH¯��[ H < F B*FC=O�R��[ @KI�H < F¨���P@KH>@KN�@K�>|¸H < F®����@KHUFKN�HU��@K[ L � L ��[S=UH¦� L [SB*@K?
��[EHUFK��IJFK��FK[
N�FC| L [SB¨����@KHUFKN�HU��@K[S= L � L ��[S=OHÇ? L ���RNP�R@KD�=z��[EHUFK��IJFK��FK[
N�Fw]JFCk��Ek�| L N�HU��h~F
Wv����FKH L �����R[
��_Jk ;2< F�=OH>��FK[
�~H < @KIS?AFKN <�L [
�q=O? �>= L =x=OFC=�=UFCB��R[m�PFK� L HU��@K[�HU@�B*FC=U���~[m@K�
��?�����FK?AFK[EH L H>��@K[µB*FKIJ��N���FK[EN���FC=�k��G=�=UD
� L [EN�F��>=�B*FKHUFK��?A�R[
FCB�Q"fªB*FC=O�R��[µ=U��FKN���IJ��N L HU�R@K[L [SBGh�FK����IJ��N L H>��@K[AQ L =OFCBG@K[ L WvFK����DE[�B*FK�*=UHU@K@CBG?A@CB*FK�>| L [SB�IJ@K��? L ��HUFC=OH>��[
��k
��=sH < FZ=UFK��h���N�FC= L ��FZB*FC=UN��P��Q$FCB���[{H < F�IJ@K����@KWv��[E�Ç� L � L �~� L � < =s��HªWv������Q"FKN�@K?AFL ��� L ��FK[
H < @KW H < F­=OFKN�DE�P��H>f¦=UFK�Ph~��N�FC=,��FK��fb����F L H>��f�@K[¦h L �P�R@KD�=AIJ@K�P?�=,@KI�H < FC=UF
=ODE����@K��H2������?A�RHU��h~FC=�k
� ( ��02��3����/5 &)7 02�K�68E593"��:
;2< FoH < ��FKF�@KH < FK��=OFKN�DE����HUf¸=UFK�Ph~��N�FC=�¤�a @K?A?�D
[E��N L H>��@K[�=GYJ[
H>FK������HUf�dCFK��h��RNPFC=x|~�vFK[
� L �
@KI^d"FK�Ph~��N�F y2��@KHUFKN�HU��@K[S| L [SB ac@K?A����@K?A�>=UF y2��@KHUFKN�HU��@K[ L ��F FK�~��� L ��[
FCB ��[ H < F
IJ@K����@KWv��[E��� L � L ��� L � < =�k
6 �7,8,e����5�3$� & 59����:^��� & �*�E�/5 &)7 �>=z=UD
�C��@K�PH>FCB·Q"f{H < F±D�=UF±@KI L DEH < FK[EHU��N L HU�R@K[�|
N�@K?A?ADE[E��N L HU��@K[S=SIJ��FK�qB��R[
H>FK������HUf�| L [�BG[E@K[�����FK��DSB*� L H>��@K[AH>FKN < [E���"DEFC=�k
$�� &)( �K� & 593"� & 5���� FK[�=UD
��FC=vH <SL H L N�@K?A?�D
[E��N L H>��@K[�=�=OFC=x=O��@K[��>=vFC=OH L Q"���>= < FCBAWv��H <
H < F���[EHUFK[SB*FCBl��FKFK����FKh~FK�EFK[EHU��H>fEkK�¶N�@K?A?�@K[ L HUH L NPX��>=�HU@�N���F L HUF L =OFC=�=U��@K[,D
[SB*FK� L
I L �q=OF��>B*FK[EHU�RHUfo@K��H < �P@KDE� < ��� L f�Q L N�X�@KI L ����FKh~��@KDS=O��fo��FK�~��HU��? L HUF�=UFC=�=U��@K[,��[E��HU� L HU��@K[
=OFK�$D
FK[EN�FCk�tu[EN�FbH < FbI L �>=UFb�>B*FK[EHU��HUf­�>=¸FC=OH L Q"���>= < FCB�|MH < F L HUH L NPX�FK��? L f^@KQ"H L ��[
N�� L =x=O��IJ�RFCBs��[EIJ@K��? L H>��@K[�@K�n? L feQ"F L Q"��F¸HU@ªFKIJIJFKN�H�DE[
W L [EHUFCB§=Of�=OH>FK? ��FC=O�C@K[�=UFC=�k
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;2< �>=c�>= L ��FKN�@K��[E�>p`FCB'H < ��F L H¡��[¢H < FMQ L [EX���[E����[SB*DS=OH>�Pf�k��i[ L H>H L N�X�FK��N�@KDE�>B��PFKN�@K�*B L
IJDE[�BC=GHU� L [S=OIJFK���R[
H>@ < �>= L NPN�@KDE[
HPk�Á�F�NP@KDE�>BAH < FK[§N L DS=OF�H <SL HvH>� L [�=UIJFK��HU@���FK��F L H
? L [
f�H>��?AFC=SQ$f���FK��� L f~��[E��H < F =UFC=�=U��@K[AWv��H < H < F =UFK[SB*��[E��Q L [EX k
;2< F L h L �R� L Q"�RFGH>FKN < [E���"DEFC=SDS=OFCBGIJ@K����FKFK� L DEH < FK[
H>��N L HU��@K[ L ��FC¤

Ä dC@K?�FKH < ��[E��X�[
@KWv[AQ"f+H < FGFK[EHU�RHUf
Ä £�=UFG@KIEN <�L � L NPH>FK�P�q=OHU��N*= L [�B*Â�@K����@C=x=OFC=x=O��@K[S=S@KIEH < FvFK[
H>��HUf
Ä a ��f~��HU@K�~� L � < �RN�?AF L [�=

;2< FK�PF L ��F =OFKh~FK� L � L DEH < FK[
H>��N L HU��@K[ ?�FKN <SL [E�>=U?m= L h L ��� L Q"��FCk y L =x=OWv@K�/BC=
]O=O@K?�FKH < ��[E�ªX�[E@KWv[µQ"fªH < F,FK[EHU��H>fE_ L ��F,N�@K?A?A@K[E��fªDS=OFCB�k ;2< F,DS=UF,@KI�FK[EN��Pf~��HU�R@K[
��FK�"DE����FC=�H <SL HoH < FsN�@K?A?�D
[E��N L H>��[
��FK[EHU�RHUf���@C=x=OFC=x=�H < Fs����@K��FK��X�FKf L =�=O�R��[EFCB�H>@
��HP=OFK��IOkl��BCB*��HU��@K[ L �R��fE|l��H�B*FKIJFK[SB�= L � L ��[S=OH���� L f~Q L N�X¬@KI¸�C�PFKh~��@KDS=O��f±FC=UH L Q"�R�>= < FCB
��FK�~��HU��? L HUF�=OFC=x=O��@K[S=�k�� ; r N L �*B�=x|*dC? L �PH
N L �*B�=�| L [SB+B L H L X�FKf�= L �PF�=O@K?AFKH < �R[
�'H <SL H
�>=±��@C=x=OFC=x=OFCB Q"f H < F FK[EHU��H>fEks�v�>=UHU��[EN�HU��h~F N <SL � L N�HUFK���>=OH>��N/=±@KI�D�=UFK�*=±N L [ Q"F
FC=OH L Q"�R�>= < FCB H < ��@KDE� < H < F¹DS=OF{@KI§Q"��@K?�FKHU����N B*FKh~��N�FC=­]J�>k�FCk�|n�PFKH>��[ L ��=UN L [
[EFK�*=�|<SL [SB*������[
H�=UN L [E[
FK�*=�|4� < @KH>@K��� L � < =x| L [SBGh�@K��N�Fv�PFKN�@K�~[
�RHU��@K[S_Jk
�2DE[
N�HU�R@K[ L ����HUf¯�>=m� L HUFCB^@K[ H < F­����FC=OFK[ENPF­@KIA@K[
F­@K�µ?A@K��F­@KI,H < F­H>FKN < [E���"DEFC=
?AFK[EHU�R@K[
FCB L Q"@Kh~FCk ; f��C��N L ����f�| L [���?�����FK?AFK[EHUFCBª=OFK��h~��N�F¢Wv�����SD
H>�����>p`F¢HUWv@¢@K�l?A@K��F
HUFKN < [
�R�"DEFC=¸HU@1�R[�=UD
��F1����@K��FK� L DEH < FK[EHU��N L HU�R@K[È]JFCk���k |l=O@K?�FKH < ��[
��f~@KD <SL h~F L [SB
=O@K?�FKH < ��[E�¸f�@KD§X�[E@KW _Jk ;2< Fm=UHU��FK[
�~H < @KIi?AFKN <�L [
�q=O? �>=G� L HUFCB L NPN�@K�*B*��[E�¸HU@AH < �q=
��?�����FK?AFK[EH L H>��@K[Skua ��f~��HU@K�~� L � < �RNs=OH>�PFK[E�~H < @KI�?AFKN <SL [E�>=O? �>=�=ODE��������FCBªQ"f V dC��k;2< Fi�~FK[EFK� L � L =�=UD
� L [EN�F L �����P@ L N < FC=x|�B*�>=UNPDS=�=UFCBiF L ������FK�*| L ��FuD�=UFCBiIJ@K� L [ L =�=UD
� L [EN�F
� L HU�R[
��k
³�d"²2� V D
H>�����>p`FC= H < F �GgGd L ����@K����H < ? HU@ FK[
N���f���H B L H L �~� L ?m= L [SB
N��Pf~��HU@K�~� L � < ��N L ����f�Q"��[SB�H < F L B�B*��FC=�=O�R[
� L [SB�=UFK�"D
FK[EN���[E� @KIuB L H L �~� L ?m=xk�d"DEQ Ã FKN�Hx=L ��F L �>=U@ L D
H < FK[EHU�RN L HUFCB�Q"fnH < F���@C=x=OFC=x=O��@K[s@KI L B L H L X�FKfnH <�L H��>=�@K[E��fnh L ���>B�@K[ L
� L ��HU�RNPDE� L � < @C=UHxk�gi[
N���f��CHU��@K[�B*FKh~��N�FC='����X�F¢H < Fn¼�g�£ L [SB�½ L [E� ; Y\£¬�PFK�Rf}@K[°H < F
=OFK[SB*��[E��FK[
H>��HUf <SL h��R[
��H < FG����@K��FK��FK[
N���f���H>��@K[AX�FKf�k"dCFKN�DE�PFG�vf�[ L ?���N*=�DEHU���R�>p�FC= L [L DEH < FK[EHU��N L HU�R@K[�=UfE=UHUFK? H <�L H���FK�"DE���PFC=�H <SL H�H < F¢DS=OFK�+��@C=x=OFC=x= L =U? L ��H�N L �*BnH <SL H
�~FK[
FK� L H>FC= L ��=OFKDSB*@v� L [�B*@K?¹h L ��DEFv��[AH>��?AF�=OFK����FC=S��@KN�X¢WG��H <mL'< @C=OH�=Of�=OH>FK?mk
6 �7,8,e����5�3$� & 59����::9U59�*
�	µ5q� & �*�E�65 &)7 ] L �>=U@,X�[E@KWG[ L =l� L H L YJ[
H>FK������HUf�_2����FKh~FK[
HP=
DE[ L D
H < @K���>p`FCBÇ?A@CB*��IJ�RN L HU��@K[¬@KI L [Ef¦IJ��FK�>B�=e��[ L N�@K?A?�D
[E��N L H>��@K[S=�� L NPX L �~FCk Y\H
FK[S=ODE��FC=cH <SL H�H < F�B L H L �>= L N�N�D
� L H>FK��f�HU� L [S=U?A��HUH>FCB�IJ�P@K?ÈH < F�=U@KD
��N�F�H>@�B*FC=OHU�R[ L HU��@K[Sk
� L H L ��[EHUFK�~����HUfMN L [�Q"FiN�@K?A����@K?A�>=UFCB�Q"f L NPH>��h�FiH < ��F L Hx= L =
WvFK��� L =
[EFKHUWv@K��X�I L ����DE�PFCk;2< �>=�=UFK�Ph~��N�FAB*FKHUFKN�Hx=�H < F L �RHUFK� L HU�R@K[s@KI�B L H L�L [SB�N L [µ=U@K?AFKHU��?�FC=���FKN�@Kh�FK� L ��HUFK��FCB
B L H L k�Y\Hl�>=��RFC=�=+N�@K[
N�FK��[
FCB�WG�RH < ����FKh�FK[EHU��@K[1@KI+B L H LeL ��H>FK� L HU��@K[Sk�Y\H+�q=��~FK[EFK� L ����f
?A@K��Fo��?���@K�PH L [EHi] L [SB,= L IJFK�/_�H>@oX�[
@KW¯W < FK[§B L H L �>=�Q L B�|�H <�L [sH>@A=O��?�����f¢��FK��f�@K[
����FKh�FK[EHU�R@K[wH>FKN < [E���"DEFC=�k�d"��?A��� L �1HU@ÇH < FÇQ L [EX��R[
�ZFK� L ?A����F^D�=UFCBzF L ������FK�*|�H < FL H>H L N�X�FK��NP@KDE�>Bl��[EHUFK��N�FK��H�H < F�FK�RFKNPH>�P@K[E��N�IJDE[�B�HU� L [S=OIJFK� L [SBlN <�L [
�~F�H < F�IJ��FK�>B�H <SL H
=O�CFKNP��IÆ��FC=vH < F L ?A@KDE[
H�@KIuIJD
[SB�='HU@nQ"FnH>� L [�=UIJFK���PFCB�k ;2< Fn?AFC=�= L �~FnWG@KDE�>B�H < FK[°Q"F
=OFK[EH¶H>@·H < F±��FKN�FK��h��R[
�{Q L [EX®]JWG�RH < L¦< ��� < FK�ÈB*@K�R� L � L ?A@KDE[EHx_Jk��2@K�­?A���R��H L ��fL ���C����N L HU��@K[S=x|~H < FK�PF��>=iH < F�B L [E��FK��H <SL Hu?A�>=x=O���RFoH L �P�~FKHvB L H L N�@KDE�>BoQ"FoN <SL [E��FCBoHU@
B*�>=U�PDE��H�H < Fu?A�>=x=O����FC=E?��>=�=U��@K[S|)@K� L ?AFC=x= L �~FC=S=OFKN�DE����HUfM� L Q"FK�6NP@KDE�>BiQ"FvB*@KWv[
�~� L B*FCB�k
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;2< FlN�@K?A?ADE[E��N L HU�R@K[�=�IJ��FK�qB+��[EHUFK�~����HUf,=UFK�Ph~��N�Fl�>=���?�����FK?AFK[EHUFCBlH < ��@KD
� < H < FlDS=UFl@KI
[EFKHUWv@K�PX�����@KHU@KN�@K�>= L [�B�FK[EN��Pf~��HU�R@K[�k V FKHUWv@K��X¸����@KH>@KNP@K�>=iD
H>�����>p`F�N < FKN�X2=UDE?m=�|�=ODEN <L =,a f~N�����N; �FCB*DE[SB L [ENPf�a < FKN�X =�]Oa� �a�º»=�_ L [SB�IJ� L ?AFKN < FKNPX¯=UFK�"DEFK[
N�FC=�|cH>@µB*FKHUFKN�H
N�@K?A?ADE[E��N L HU��@K[S=�FK����@K�/= L [�B*Â�@K�zN <SL [E��FC=���[ B L H L IJ��FK�qB�=�k ;2< FC=OFÈN < FKN�X =ODE?m=x|< @KWGFKh~FK� L ��Fi[E@KHS=OH>��@K[
� L � L ��[S=OH�? L �R��N���@KD�=EH < ��F L Hx=xk ;S< F L ����@K����H < ?�=
DS=OFCB L ��FiWGFK�R�
X�[E@KWG[ L [�B�N�@KD
�>B�Q"Fs�PF L ��������FCB�HU@ L ��HUFK��FCB¶B L H L k ;2< Fs��FKNPFK�Rh���[E��=Of�=OH>FK?m| H < FK[S|
Wv@KD
�qB�Q"FK�R��FKh�FlH <SL H�H < F L ��HUFK��FCB�B L H L �>=���FK�~��HU��? L HUFCk ;2< FC=OFlN < FKN�X =ODE?m= L ��FlD�=UFKIJD
�
W < FK[ ����@KHUFKN�HU��[E� L � L ��[S=UH�[
FKH>WG@K��X HU� L [S=O?A�q=�=O�R@K[w����@KQ"��FK?�=�|¢=UDEN < L =°� L ��Q"��FCk
a ��f~��HU@K�~� L � < �RN L ����f°Q L =OFCBmN < FKN�X2=UD
?�=����P@Kh~�>B*Fs?A@K��F���@KQ"DS=OH�����@KHUFKN�HU��@K[ L � L �R[�=UH
H < F L N�HU��h~F+Wv����FKH L ������[E��H < ��F L Hxk/�iFKN L D�=UFlH < F L �R��@K����H < ?m= L ��F+?�@K�PFlN�@K?A����FK��|/��H��>=L ����F L H�BKF L ��?A@K��F B*�RIJIJ��N�D
�RH2HU@G��FK���R��N L HUF L ��FK���RHU��? L HUFv� L N�X�FKH2@KI�B L H L k
;2< FZIJDE[ENPH>��@K[ L ����H>fÅ� L HU��[E�Å@KIsH < �>=^=UFK�Ph~��N�FZQ L =OFCBZ@K[®H < FZ�~� L [
DE� L �P��H>fÅ@KIsH < F
B*FKHUFKN�HU�R@K[ L [�B¢H < F¢��@C=�=U��Q"�R����HUf,@KI���FKN�@Kh�FK��fEk�d"HU��FK[
�~H < @KI�?�FKN <SL [E�>=U? �>=�Q L =UFCBn@K[
�~FK[
FK� L �$FK[ENP��f~��HU��@K[�I L N�HU@K�*=�|PN�@K���PFKN�HU[EFC=x=¡@KI�����@KHU@KN�@K�$��@K���RN L =¡WvFK��� L =¡H < F L B*FK�"D L N�f
@KI H < F � L �PH>��N�D
� L � ��?A���RFK?AFK[EH L HU�R@K[�k ;2< F ��FK[EFK� L � L =�=UD
� L [EN�F L ������@ L N < FC=�|
B*�>=UNPDS=x=OFCBGF L ������FK�*| L �C����f�HU@vH < �>=j=UFK��h���N�FCk
;2< Fs³�d"²2� V DEHU���R�>p�FC=��GgGdµFK[EN��Pf~��HU�R@K[�|c� L N�X�FKH,=UFK�"DEFK[
N�Fs[EDE?AQ"FK�*=�| L =�WvFK��� L =
DE[�B*FK����f~��[E��giH < FK�P[EFKHu����@KHU@KN�@K�>=iH>@o����@Kh~�>B*F�B L H L �R[
H>FK������HUf�k ;2< F�½ L [E� ; Y\£n|~���2gL [SBoH < F�¼�g�£·N L [¸����@Kh��qB*F�B L H L ��[EHUFK�~�P��H>f�DS=U��[
� FK[ENP��f~��HU��@K[Sk6��HUH>FK?A��Hx=uHU@���FK��� L f
� L N�X�FKHx=cWG@KDE�>B'Q$F��PF Ã FKN�HUFCB'Q"FKN L DS=UF�H < F�FK[
N���f���H>��@K[¢X�FKflWv@KD
�qB'Q"F���[EN�@K�P��FKN�Hxk����>=U@C|
H < FlFK[ENP��f~��HU��@K[}@KI¡H < F+� L N�X�FKHP=�? L X�FC=���H�B*��IJIJ�RNPDE��H�H>@¢B*FKHUFK��?A��[EFlW < ��N < � L N�X�FKHP=�HU@
��FK��� L f+@K��W < ��N < IJ�RFK�>B�=SHU@ L �RHUFK�*k
;2< F �,���=<�����&2�M	�5�� & 5���� 02�*�/8
593"� ����@Kh��qB*FC=+DE[
IJ@K���~F L Q"��F}����@K@KIj@KIjH < F°= < �R��?AFK[EHL [SB*Â�@K�i��FKNPFK�R��H2@KI2B L H L k ;2< �>=2[
@K[S����FK��DSB*� L H>��@K[�WG�RH < ����@K@KIE@KI2= < ����?�FK[
H ����FKh~FK[
HP= L
=OFK[SB*FK�iIJ��@K?¹I L �>=UFK��f�B*FK[Ef~��[E��=OFK[SB*��[E� L ?AFC=�= L �~FCk V @K[S����FK��DSB*� L HU�R@K[AWv��H < ����@K@KIE@KI
B*FK���Rh�FK��f��C�PFKh~FK[
HP= L ?AFC=�= L �~Fi�PFKN������RFK[
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